The Allende meteorite, a relatively unaltered member of the CV carbonaceous 13 chondrite group, contains primitive crystallographic textures that can inform our 14 understanding of early Solar System planetary compaction. To test between models of 15 porosity reduction on the CV parent body, complex microstructures within ~0.5-mm- cold. Significant local variability in the orientation and intensity of compaction is also 26 inconsistent with a global process. Detailed microstructures indicative of crystal-plastic 27 deformation are consistent with brief heating events that were small in magnitude. When 28 combined with a lack of sintered grains and the spatially heterogeneous CPO, ubiquitous 29 hot isostatic pressing is unlikely to be responsible. Furthermore, Allende is the most 30 metamorphosed CV chondrite, so if sintering occurred at all on the CV parent body it 31 would be evident here. We conclude that the crystallographic textures observed reflect 32 impact compaction and indicate shock-wave directionality. We therefore present some of 33 the first significant evidence for shock compaction of the CV parent body. 34
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INTRODUCTION 36
Meteorites in our collections sample both planets and small bodies within the 37 inner Solar System. However, the process driving the lithification of these small bodies, 38 specifically chondritic asteroids, is still debated. Meteorites pre-serve metamorphic 39 textures that do not represent their state of accretion on the parent body, specifically their 40 initial porosity (Consolmagno et al., 2008) . It is therefore important to assess the 41 microstructural evolution from high-porosity primordial materials to low-porosity 42
meteorites. 43
Gravitational forces on chondritic asteroids have been proposed as a mechanism 44 to com-pact a highly porous body into lithified rock (Fujimura et al., 1983) , as well as 45 visualization of how the parent body of Allende responded to compaction, and facilitated 91 direct comparisons with numerical simulations of different compaction processes. 92
An 8 mm 2 area of Allende (from sample WAM 13102) was mapped to obtain 94 phase and crystallographic data (Fig. DR1 in the GSA Data Repository1) at a step size of 95 0.5 µm over 380 h, resulting in the collection of 46 × 10 6 electron backscattered 96 diffraction (EBSD) patterns, representing one of the largest EBSD data sets ever 97 collected from a single area. (Further details are provided in the Data Repository.) 98 A 6 mm 2 area of the mapped region was sub-divided into 120 ~250 × 250 µm 99 grid squares to constrain regional and local CPOs of the fine-grained interstitial matrix 100 olivine grains (Fig. 1) . Multiple meteoritic components were included in this area, 101 making this one of the most comprehensive EBSD applications to meteoritic materials. 102
The right-most 2 mm 2 of the mapped area comprised a large, ne-grained amoeboid 103 olivine aggregate and was therefore not included in the analysis. Large chondrule olivine 104 grains were omitted from this analysis. Crystallographic orientations were plotted onto 105 lower hemisphere, equal-area plots in the map x-y-z reference frame ( Fig. 1 ) and overlain 106 onto the phase map for spatial reference (Fig. 2) . SPO fabrics of the olivine grains were 107 quantified and the relationships between SPO and CPO were investigated ( Fig. 3; Fig.  108 DR2; see the Data Repository for methodology). All chondrule rim grains within the 109 mapped area were also inspected for evidence of crystal-plastic deformation to 110 characterize the deformation of chondrule margins within spatial context of the entire 111 sample (e.g., Fig. 4) , following the procedures outlined in Forman et al. (2016) . 112
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We identified a total of 339,040 grains; 85.3% of the grains were indexed as 114 olivine (Fig. 2) . Sparse coarse grains of clinoenstatite, spinel, and awaruite were 115 concentrated into loose bands between chondrules, which also contained larger, rounded 116 olivine grains (~0.02 mm). The regions immediately adjacent to chondrules (Fig. 2)  117 primarily comprised fine-grained euhedral and subhedral olivine laths (<10 µm). 118
Chondrule Edge Measurements 119
Of the 30 chondrule grain sites, ~65% indicated as much as 5º of lattice 120 misorientation concentrated in the outer 10-20 µm at the top or bottom of the grain (in 121 reference frame of Fig. 2 ), and 25% indicated deformation that was concentrated on the 122 right or left sides of the chondrules (e.g., Fig. 4 ). The remaining 10% of sites exhibited no 123 deformation textures. Very limited lattice misorientation was detected in the chondrule 124 interiors (<0.5°). 125
Grain Morphologies 126
Olivine matrix grains in the plane of the sample are euhdral to subhedral and lath 127 shaped. Close inspection reveals the grains have sharp edges with minimal impingement 128 (e.g., Fig. 3 ). However, small grains that are close to the step size of the EBSD mapping 129 were omitted to avoid the geometric artifacts associated with grains defined by two pixels 130 or less.
SPO and CPO Olivine Matrix Grain Analyses 132
Analyses of the SPOs and CPOs of the matrix olivines throughout the sample 133
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